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This listing of claims will ]rq>lace all prior versions, and listings, of claims in the application: 
Listing of Claims 

1 . (Previously Presented) A sensor for detecting a change in a parameter^ the sensor 
comprisiag: 

a traxisducer includiiag at least two electrodes in electrical commuoicatioii with an 
electxoactive polymer wherein the clcctroactive polymer has an elastic modulus below about 100 
MPa, the transducer configured such that a portion of the electroactive polymer deflects in 
response to the change in tl ie parameter and the portion deflection produces an electrical change 
in the transducer; and 

sensing electronics in electrical conrnixinication with the at least two electrodes and 
desig^ied or configaxed to detect the electrical change^ 

2. (Original) The sensar of claim 1 ftirthar comprising a logic device in electrical 
commimication with the setisiag electronics, the logic device configured to quantify the portion 
deflection using the electri<:al change received by the sensing electronics. 

3. (Original) The sensor of claim 2 wherein the logic dervice is further configured to 
quantify the change in the parameter. 

4. (Original) The sensor of claim 1 wherein the portion deflection produces an electrical 
impedance change in the tnsnsducer. 

5. (Original) The senscr of claim 1 wherein the portion deflection produces a capacitance 
change in the transducer. 

6. (Original) The senscr of claim 1 wherein the portion deflection produces a resistance 
change in the transducer. 

7. (EVcviously Presented) The sensor of claim 1 furth^ comprising a coiipling mechanism 
that is adapted for receiving input energy associated with the change in the parameter and 
transferring a portion of the input energy to the electroactive polymer. 
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8. (Onginal) The sen&or of clainj 7 wiidreiii the coupling mechaxusm comprises 3. s tifF 
member attached to the polymer and mechanically coupled to an object that produces the input 
energy associated with the change in the parameter. 

9. (Original) The s^isor of claim 7 wherein the coupling mechatxism is a conductor in 
electrical communication viith the transducer, the conductor providing electrical communication 
between the transducer aud an object that produces change in an electrical property, 

10. (Original) The sensor of claim 9 wherein the portion deflection is pioduced as a result of 
a change in one of current, voltage, and resistance of the object. 

1 1. (Previously Presented) The sensor of claim 1 wherein the transducer is configured to 
measure mechanical defleclion of an object that the transducer is mechanically coupled to* 

12. (Previously Presentttd) The sensor of claim 1 wherein the deflection of the portion of the 
electroactive polymer is a result of a change in at least one of strain, pressure, force, load, torque, 
displacement and t^DiperatiLtre. 

13. (Original) The sensciT of claim 1 wheareia the change in fixe parameter con^rises a change 
in 3 physical property of thus polymer. 

14. (Original) The sen&:»r of claim 13 wherein the change in the physical property of the . 
polymer is the size of the polymer, 

15. (Original) The sensor of claim 1 wherein the transducer is a monoUthic transducer. 

16. (Original) The scnsctr of claim 1 wherein the electroactive polymer is a dielectric 
elastomer. 

17. (Original) The sensor of claim 1 wherein one or more of the at least two electrodes is 
coropliant. 

18. (Original) The senscr of claim 17 wherein the at least two electrodes comprise one of a 
colloidal suspension, a conc uotive grease, and a mixture of ionically conductive materials, a 
textured electrode, a high a;:pect ratio carbon material, and a conductive polymer. 

19. (Original) The senscr of claim 1 further comprising a resistor that controls rate of charge 
moved to and Scorn the polj'tner. 
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20. (Qdginal) The sensor of claim 1 fLather comprising a voltage source in electrical 
communication wititi ttie at least two electrodes and configured to apply a voltage to the at least 
tv^ro electrodes. 

21. (Original) The sensor of claim 1 wherein the sensing electronics communicate with the at 
least two electrodes using a wireless communication. 

22. (Original) The sen&tir of claim I wherein the electroactive polymer is pre-strained. 

23. (Previously Presettted) A method of using an electroactive polymer transducer which 
comprises at least two electrodes in electrical communication widi an electroactive polymer, the 
method comprising: 

applying a voltage <lifference between the at least two electrodes; 
deflecting the electroactive polymer wherein the electroactive polymer has an elastic 
modulus below about 100 ^^Pa firom a first position to a second position; and 

detecting an electrical chaxige in the transducer resxilting from the deflection firom the first 
position to the second posit ion. 

24 (Original) The metiiod of claim 23 further comprising quantitatively converting the 
electrical change to the de&sction from the first position to the second positioxi^ 

25. (Previously Presented) The method of claim 23 wherein an initial voltage applied 
between the at least two electrodes is less than the voltage required to actuate the electroactive 
polymer firom the first position to the second position. 

26. (OriginaT) The meth od of claim 23 fiirther comprising removing charge fi*om the at least 
two electrodes during the d>£»£Lec1ion firom the first position to the second position, 

27. (Original) The method of claim 23 wherein the deflection fi-om the first position to the 
second position is associated with a change in. a parameter of an object that the transducer is 
coupled to. 

28. (Original) The method of claim 27 further comprising quantitatively converting the 
electrical change to the chajrige in the parameter. 
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29. (Original) The metiiod. of claim 27 wherein tbe parameter is a mechanical property of the 
object. 

■ 

30. (Original) Tho ractiiod of claim 23 further comprising controlling rate of moving charge 
to and from the polymer. 

31. (Original) The method of claim 23 wherein the voltage applied between the at least two 
electrodes is an AC voltage 

32. (Origmal) The method of claim 3 1 wherein the voltage applied betweea the at least tvtro 
electrodes is between aboui: 1 mV and about 10,000 V. 

33. (Original) The method of claim 23 wherein detecting the electrical change comprises 
detecting one of a capacitance change and a resistance change in the transducer. 

34. (Original) The method of claim 23 further including pre-straining the polym^ before 
applying the voltage. 

35. (Original) The mettiod of claim 23 wherein the electroactive polymer is a dielectric : 
elastomer. 

36. (Origmal) The m^.od of claim 23 wherein detecting the electrical change comprises 
transxnxtting the electrical cliange to sensing cjLectconics in. electrical communication with the at 
least two electrodes. 

37. (Original) The metb,od of claim 36 wherein the sensing electronics detect a resistance 
change in one of the at least two electrodes. 

38. (Original) The method of claim 23 wherein the sensing electroxxics detect a resistance 
change in the polymer resuJl ting from the deflection. 

39. (Origrual) The meth od of claim 3S wherein the sensing electronics detect a capacitance 

« 

change in the polymer. 

40. (Original) The method of claim 23 further co^^}rising removing charge from the at least 
two electrodes during deflec^tion from the first position to the second position. 
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41. (Previously Presented) A sensor for detecting a change in a parameter, the seaosor 
compiisiixg: 

a transducer including at least two electrodes in electrical commxinication with an 
electtoactive polymer whei(?in the electroactive polymer has an elastic modulus below about 100 
MPa, tbc transducer configured such that a portion of the electroactive polymer deflects in 
response to the change in die parameter and the portion deflection produces a capacitance change 
in the transducer; and 

sensing electronics in electrical communication with the at least two electrodes and 
designed or configured to dieted Ihe c^acitance change. 

42. (Original) The sensc r of claim 41 wherein the capacitance change is produced in the 
electroactive polymer. 

43. (Original) The senscr of claim 41 wherein the at least two electrodes have a resistance 
approximately less than about 10% of the electroactive polymer resistance^ 

44« (Origijial) Tlie $eziscr of claim 41 further comprising a voltage source in electrical 
commumoation with the at least two electrodes and conSgmred to apply a voltage to the at least 
two electrodes. 

45. (Original) The sens<:r of claim 41 wherein the sensing electronics are configured to 

operate in an AC mode. 

46. (Original) The sensor of claim 41 further comprising a, logic device in electrical 
,communicatLon with the sei:.siag electronics, the logic device configured to quantify the portion 
deflection using the electric^d change received by the sensing electronics. 

47. (Original) The sensor of claim 41 wherein the sensing electronics comprise a high 
resistance resistor in series ivith the at least two electrodes. 

48. (Original) The s^isor of claim 41 wherein one of the at least two electrodes is compliant 

49. (Previously Presented) A sensor for detecting a change in a parameter, the sensor 
comprisins: 

a transducer incliidrrtg at least two electrodes in electrical communication with an 
electroactive polymer wher: jn the electroactive polymer has an elastic modulus below about 100 
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MPa, the transducer configured such that a portion of the electroactive polymer deflects in 
response to the change in the parameter and the portion deflection produces a resistance change 
in the transducer; and 

seositLg electronics ia electrical commnnication with the at least two electrodes and 
designed or configured to d db&ct the resistance change. 

50. (Original) The sens<:r of claim 49 wherein the poitiozi deflection produces a resistance 
change in one of the at least two electrodes- 

5 1 - (Original) The sens<:r of claim 49 wherein the portioii deflection producies a resistance 
change in the electroactive ])olymer resulting Scorn the deflection. 

52. (Original) The sensor of claim 5 1 wherein the at least two electrodes have a conductance 
greater than the electcoactive polymer, 

53. (Original) The sens<;r of claim 49 further comprising a voltage source in electrical 
communication with the at least two electrodes configured to apply a voltage to the.at least two 
electrodes. 

54. (Original) The sensc r of claim 49 finther comprisiog a resistor that controls rate of 
moving charge to and from the polymer. 

55. (Original) The sens<:T of claim 54 wherein the resistor produces an RC time constant with 
the polymer fha* is at least faster than ihe rate of change of the parameter being measured. 

56. (Original) The senscr of daim 49 wherein the sensing electromcs detect a voltage dxange 
iti response to the resistances change in the transducer. 

57. (Original) The senscr of claim 56 further comprising a logic device in electrical 
communication with flie seinsing electromcs, the logic device configured to quantify the portion 
deflection using the voltage change received by the sensing electronics. 

58. (Original) The sensor of claim 56 wherein the sensing electronics operate in a DC mode* 

59- (Original) The senscT of claim 49 wherein one of the at least two electrodes is comphant. 

60. (Previously Presentid) A sensor for detectiixg a change in a parameter, the sensor 
comprising: 
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a transduoer ijacluding at least two electrodes in electrical conmnimcadon with an electroactive 
polynier wherein the electroactivo polymer has an elastic modulxis below about 100 MPa, the 
transducer configured such iiat a portion of the electroactive polymer deflects in response to the 
change in the paiam^er and &e portion deflection produces a xesistaace change in tlxe 
electroactive pol>iner; and 

sensing electronics i:a electrical communication with the at least two electrodes and 
designed or configured to detect the resistance change. 

61. (Original) The sensor of claim 60 wherein the at least two electrodes have a conductance 
greater than the electcoactivs polymer. 

62. (Original) The seoscr of claim 60 wherein the sensing electronics commvuQicate with the 
at least two electrodes using: a wireless comxnuxdcation- 

63. (Original) The seoscr of claim 60 further comprising a voltage source in conxmunication 
with the at least two electrodes and configured to apply a voltage to the at least two electrodes. 

64. (Previously Presentiid) The sensor of claim 63 wherein the voltage source provides a high 
frequency AC signal. 

65- (Original) The seiosc r of claim 60 fiirthcr con^jrising a logic device in electrical 
communication with the sei:ising electronics, the logic device configured to quantify the portion 
deflection iising the electrical change received by the sensing electronics. 

66. (Original) The sensc<x of daim 60 wherein one of the at least two electrodes is compliant. 

67. (Original) The senscx of claim 60 wherein the electroactive polymer is a dielectric 
elastomer. 

68. (Original) The sensor of claim 60 fiirther comprising a coupling mechanism that is 
designed or configured to receive input energy associated with the chaxxge in the parameter and 
transfer a portion of the input energy to the electroactive polymer. 

69. (Previously Presentttd) A sensor for detecting a change in a parameter^ the sensor 
comprising: 

a transducer including at least two electrodes in electrical coimnunication wifii an 
electroactive polymer whensin the electroactive polymer has an elastic modulus below about 100 
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MPa, tbe transducer configi:xed such that a portion of the electroactive polymer deflects in 
response to the change in th^s parameter and &e portion deflectioix produces a resistance change 
in one of the at least tv;^o e^jctrodes; and 

sensing electronics i.a electrical conununication with the at least two electrodes and 
designed or contigured to di^tect the resistance change. 

70. (Original) The senscr of claim 69 wherein the one of at least two electrodes comprise 
caorbon fibrils. 

71. (Original) The sensor of claim 70 wherein the at least two electrodes comprise one of a 
colloidal suspension^ a condxictivc grease, a mixture of iomcaUy conductive materials, a textured 
electrode^ a high aspect ratio carbon material, and a conductive polymer, 

72. (Original) The sensor of claim 69 further comprising a voltage source in conmumication 
with the at least two electrodes configured to apply a voltage to the at least two electrodes. 

73. (Previously Presented) The sensor of claim 72 wherein the voltage soinrce provides a high 
frequency AC signal. 

74. (Original) The senscr of claim 69 wherein one of the at least two electrodes is compUant. 

75. (previouslyPresented) A sei3usor for detecting a change in a parameter,^&^ 
comprising: 

a traixsducer including at least two electrodes in electrical communicatioti with an 
electroactive polymer wherein the electroactive polymer has an elastic modulus below about 100 
MPa, the transducer coniSlguced such that a portion of the electroactive polymer deflects in 
response to the change in tlie parameter and the portion deflection produces an impedance 
change in the transducer; aiid 

sensing electronics m electrical communication with the at least two electrodes and 
designed or configured to detect the impedance change. 

76. (Original) The sens<:r of claim 75 wherein the impedance change comprises a resistance 
change in the electroactive polymer* 

77. (Original) The sens<:r of claim 75 wh^ein the impedance change comprises a resistance 
change in one of the at least two electrodes. 
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78. (Original) The sensor of claim 75 wherein the impedance change comprises a c^acitanco 
change in the electroactive polymer. 

79. (Original) The sensor of claim 75 further comprising a voltage source in electrical 
commumcation with the at l^ast two electrodes configured to apply a voltage to the at least two 
electrodes. 

80. (Original) The segosor of claim 75 wherein the sensing electronics detect a vohagc change 
in lespoixse to the resistance change in the transducer. 

81. (Original) The sensoc of claim 75 wherein the electroactive polymer is a dielectric 
elastomer. ^ 

82. (Origiaal) The sensor of claim 75 wherein one of the at least two electrodes is compliant. 

83. (Previously Presented) A sensor array for detecting a change in one or more parameters, 
the sensor array comprising: 

at least one transduc^sr comprising, 
at least two electrodes coupled to a first portion of at least one electroactive polymer wherein 
Gxst portion the one electroactive polymer has an elastic modulus below about 100 MPa, the at 
least one transducer configured such that the first portion dejElects in response to a £rst change in 
the one or more parameters .md the first portion dejQection produces a first electrical change in 
the at least one transducer; 

at least two electrod^^ coupled to a second portion of the at least one electroactive 
polymer, the at least one trajisducer configured such that the second portion deflects in response 
to a second change in the one or more parameters and the second portion deflection produces a 
second electrical change hx the at least one traasduceq and 

sensing electronics in electrical communication with the at least two electrodes coupled 
to the first portion and in electrical communication with the at least two electrodes coupled to the 
second portion, the sensing electronics designed or configured to detect the first and second 
electrical change. 
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84. (Original) The senscr axray of claim 83 wherein the at least one electroactive polymer i$ a 
monolithic electroactive polymer and the first portion and the second poitLon are both portions of 
the monoUthic polymer. 

85. (Original) The sens<:r array of claim 83 wherera the first portion of the at least one 
electroactive polymer respoads to the first change independently to response of the secoixd 
portion to the second change. 

86. (Original) The sensor array of Claim 83 further comprising a logic device in electrical 
communication with flie sei:.sing electronics, the logic device configured to quantify the first and 
second change using the electrical change received by the sensing electronics. 

87. (Previously Presented) The sensor array of claim 83 further comprising a coupling 
mechanism that is designed to configured to receive adapted for receiving iuput energy 
associated with the first oh^ci^ge in the one or more parameters and for transferring a portion of 
the input energy to the at lejist one electroactive polymer, 

88. ((Previously Preseni;3d) The smsor array of claim 83 wherein the at least one transducer 
is configured to measure mechanical defiection of an object that the transducer is mechauically 
coupled to. 

89- (Original) The sensor array of claim 83 wherein the array comprises two transducers, and 
the first portion is included :n a first electroactive polymer of the first transducer and the second 
portion is included in a second electroactive polymer of the second transducer. 

90. (Original) The sensor array of claim 83 wherein the sensing electronics are configured to 
provide electrical energy to the at least two electrodes coupled to the first portion without 
providing electrical energy 1o the at least two electrodes coi^led to the second portion, 

91- (Original) The sensor array of claim 83 wherein the portion deflection prodttces a 
capacitance change in &e ti'.msduc^. 

92. (Previously Presented) A sensor for detecting a change in a parameter^ the sensor 
cono^rising: 

a transducer including at least two electrodes in electrical communication with an 
electroactive polymer, the transducer configured such that a portion of the electroactive polymer 
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deflects ixx r^poxise to the caaage in the parameter aad the ppTtion deflectioxi pixxiuces an 
electrical change m the traja :sducer; 

sensing electronics ia electrical commumcation with the at least two electrodes and 
designed or configured to direct the electrical change; 

a coupling mechanijsm adapted for receiving input energy associated with the change in 
the parameter and for transJJsiring a portion of the input energy to the electroactive polymer 
wherein the coupling mechanism is a conductor in electrical conmiunication "with the transducer, 
the conductor providing electrical communication between the transducer and an object that 
produces a change in an electrical property 

93 . (Previously Presented) A method of using an electroactive polymer transducer which 
comprises at least two electrodes in electrical communication with an electroactive polymer, the 
method comprising: 

applying a voltage difference between the at least two electrodes; 

deflecting the electroactive polymer from a first position to a second position; and . 

detecting ao. electric :il change in the transducer resulting from the deflection from the first 
position to the second position wherein the deflection from the first position to flie second 
position is associated with a change in a parameter of an object that the transducer is coupled to. 

94- (Previously Present<5d) A sensor for detecting a chacge in a parameter, the sensor 
comprising: 

a transducer including at least two electrodes in electrical communication with an 
electroactive polymer whersm the at least two electrodes have a resistance approximately less 
than about 10% of the electioactive polymer resistance, the transducer configured such that a 

portion of the electroactive |;}o]ymer deflects in response to the change in the parameter ajiH the 
portion deflection produces a capacitance change in the transducer; and 

sensing eiectromcs yj^ electrical commxinication with the at least two electrodes and 
designed or configured to di:tect the capacitance change . 
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95. (Previously Presented) A sensor for detecting a change in a parameter, the sensor 
comprising: 

a transducer including at least two electrodes in electrical communication with an 
electcoactive polymer, the ttansducer configured such that a portion of the electroactive polymer 
deflects in response to the cJ:iange in the parameter and the portion deflection produces at least 
one of i) a capacitance chazige in the transducer^ ii) a resistance change in the transducer; iii) an 
impedance change in the transducer or iv) combinations thereof; 

sensing electronics i:a electrical communication with the at least two electrodes and 
designed or configured to detect at least one of the capacitance change, the resistance change; the 
iznpedaLDce change or combinadons thereof and 

a voltage source in electrical commmiication with the at least two electrodes and 
configured to apply a voltaije to the at least two electrodes. 

96. (Previously Presented) The sensor of claim 95, wherein the resistance change of 
die transducer comprises a lesistance change in one of the electroactive polymer, one or more of 
the at least two electrodes oj: combijjatiotxs thereof. 

97. (Previously Presented) A sensor array for detecting a change in one or more parameters, 
the sensor array comprising: 

at least one transduc sr comprising, 

at least two electrodes coupled to a first portion of at least one electroactive 
polymer, the at least one trarisducer configured such that the first portion deflects in response to a 
first change in the one or m<)re parameters and the first portion deflection produces a first 
elecnical change in the at least one transducer; 

at least two electrodes coupled to a second portion of the at least one electroactive 
polymer, the at least one transducer configured such that the second portion deflects in response 
to a second change in the one or more parameters and the second portion deflection produces a 
second electrical change in (he at least one transducer; 

sensing electronics m electrical communication with the at least two electrodes coupled 
to the first portion and in ekctrical coimnuincation with the at least two electrodes coupled to the 
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second portion, the sensing electronics designed or configured to detect the first and second 
dectrical change; and 

a logic device in elecrttical communication with the sensing electronics, the logic device 
configured to quantify the first and second change using the electrical change received by the 
sensing electronics. 

98. (Cancelled) 

99- (Previously Presented) A sensor array for detecting a change in one or more parameters, 
the sensor array comprising: 

at least one transduc sr comprising, 

. at lea^ two electrodes coupled to a first portion of at least one electroactiye 
polymer, the at least one tra:isducer configured such that the first portion deflects in response to a 
first change in the one or more parameters and the first portion dejQection produces a first 
electrical change in the at least one transducer; 

at least two electrodes coupled to a second portion of the at lea^ one electroaclive 
polymer, the at least one tiaosducer configured such that the second portion deflects in response 
to a second change in the o3:.e or more parameters and the second portion deflection produces a 
second electrical change in the at least one transducer; and 

sensing electronics a electrical communication with the at least two electrodes coupled 
to the first portion and in electrical communication with the at least two electrodes coi4>led to the 
second portion^ the sensing dcctronics designed or configured to detect the first and second 
electrical change wherein tlie array comprises two transducers, and the first portion is included in 
a first clectroactive polymer of the first transducer and the second portion is included in a second 
electroactive polymer of the second transducer. 

100. (Previously Presented) A sensor for detecting a change in a parameter, the sensor 

comprising: 

a transduce including at least two electrodes in electrical communication xvith m 
electroactive polymer, the traixsducer configured such that a pordon of the electroactive polymer 
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deflects in response to the cliiaiige m the parameter and the portion deflection produces an 
electrical change in the tran;5ducer wherein the electroactive polymer is pre-stxained; and 

sensing electronics ira electrical communication with the at least two electrodes and 
designed or configared to detect the electrical change. 

lot. (Previously Presented) The sensor of claim 1 whmin one of a linear strain or an area strain 
is generated in the electroactive polymer by the deflection of the portion of the electroactive 
polymer. 

102. (Previously Presented) The sensor of claini 101, wherein the strain is greater than about 1%. 

103. (Previously Presented) The sensor of claim 101, wherein the strain is greater than about 
10%. 

104. (Previously Presented) The sensor of claim 1, wherein the sensor is integrated into or 
coupled to an object. 

105. (Previously Presmted) The sensor of cldim 104» wherein the sensor is integrated into tibe 
object and is an inherent part of a structure of the object. 

106. (Previously Pre$ented) The sensor of claim 104, wherein the sensor is conformal to a 
surface of the object. 

107. (Previously Presented) The sensor of claim 104, wherein the object is a textile or a fabric, 

108. (Previously Presented) The sensor of claim 104, wherein the object is worn by a person. 

109. (Previously Presented) The sensor of claim 104, wherein the object is a belt, glove or a 
piece of clothing. 

110. (Previously Presented) The sensor of claim 104, wherein the object is a seat for a person. 

111. (Previously Presented) The sensor of claim 110 wherein the sensor is adapted for detecting 
when a person is sitting in titie seat 

1 12. (Previously Presented) The sensor of claim 1 10, wherein fhe seat is locaied in an 
automobile. 



Application No. 10/007>705 15 
Reply to ofiSce Action of Novernber 21, 2003 



PAGE 17/19 ' RCVD AT 1/21/2004 4:23:01 PM (Eastern Standard Time] * SVR:USPT0-EFXRF-1/6 ' DNIS:8729306 ' CSID: ' DURATION (mm-ss):04-56 



JAN. 21. 2004 1:28PM 



NO. 049 P. 18 



1 13. (Previously Presented) The sensor of claim 104, wherein the object is a medical device. 

1 14. (Previously Presented) The sensor of claim 104, whereiu the object is one of a toy, a doll* an 
animated device or a robotio device. 

1 15. (Previously Preseoted) The sensor of claim 1 14, wherein the change in the parameter 
detected by the s&osot is fox triggering an action in the toy, the doll, the axnmated device or the 
robotic device. 

116. (Previously Presented) The sensor of claim 1, wherein the sensor is adapted for measuring a 
biological propoty of a biological substance or a biological tissue. 

117. (Previously Presented) The sensor of claim 116, wherein the biological substance or the 
biological tissue is one of bone, muscle, skin, a blood vessel, an organ or combinations thereof 

118. (Previously Presented) The sensor of claim 1, wherein the sensor is adapted for providing 
h^ytic feedback. 
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